Mid-latitude auroral emissions associated with proton precipitation
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Brightness of auroral emissions caused by precipitating protons as well as a level of ion pressure in the ionosphere is determined generally by averaged energy (Ei) and energy flux (Fi) of precipitation. Thus, it can be expected that latitudinal profiles of both the proton exciting auroral luminosity and ion pressure will be very similarly. The ion pressure (Pi) has a well-defined maximum, which is located close to the equatorial boundary of the auroral oval during the period of magnetic disturbances. With an increase in magnetic activity, the position of the Pi maximum shifts to lower latitudes, and the ion pressure increases generally due to an increase in Fi. So, during periods of giant magnetic storms, proton exciting auroras of significant intensity can be observed in the middle and even in low geomagnetic latitudes.
[bookmark: _Hlk220498234][bookmark: _GoBack]Observations of precipitating ions from DMSP F7 and F9 spacecraft in the time interval 21-24 MLT during calm periods and during giant magnetic storms on February 07-09, 1986 (Dst= -307 nT) and March 13-14, 1989 (Dst= -589 nT) were used to evaluate the brightness of proton exciting auroras. The intensity of Hα (656.3 nm), 1NG N2+ (427.8 nm), and 1PG N2 (670.5 nm) emissions were estimated under the assumption that all ion precipitation is caused by protons. It is shown that Hα emission is the most intense. The brightness of this emission usually exceeds 1 kR when its maximum was observed at latitudes below 60° CGL. The average latitude profiles of Ei, Fi and auroral emissions were constructed according to F7 and F9 observations at the high magnetic activity level <Dst> = -320 nT and <AL> = -790 nT. The average maximum of Hα intensity was ~3.5 kR at the latitude of about 53° CGL and can reach 6-8 kR when it was located in lower latitudes. For comparison, the average intensity maximum of 427.8 nm and 670.5 nm proton exciting emissions at the latitude of about 53° CGL were approximately 1.0 kR and 0.8 kR, respectively. Latitudinal profiles of proton and electron exciting auroras are discussed.

